In this work, the Fourier transform method has been applied to the determination of stresses induced by infinitely long line loads on semi-infinite homogeneous elastic soils. Airy's stress functions of the Cartesian coordinates system were used to express the governing equations of plane strain elasticity for a semi-infinite homogeneous soil as a biharmonic problem. The fourth order partial differential equation was then solved by an exponential Fourier transform technique, with respect to the space valuable x where x; and the resulting solutions made subject to the stress -boundary conditions. The stresses obtained were found to be exactly identical with solutions obtained by integrating Boussinesq's solutions for a point load which are available in the technical literature. The stresses determined in the present study were also exactly identical with the Flamant's solution for the same problem; obtained by assuming a stress function in terms of the cylindrical coordinates.
INTRODUCTION
The determination of the distribution of stresses in semi-infinite elastic soils due to distributed loads on the boundary is a problem of the theory of elasticity. Consequently, solutions are obtained by the simultaneous application of the requirements for differential equations of equilibrium of an infinitesimal element, the stress-strain laws and the strain-displacement equations [1] . There are two basic approaches used in solving this problem in general, namely: stress-based approach and displacement based approach. Analytical closed form expressions for the stress fields induced in a semi-infinite elastic soil by a line load of infinite extent acting normal to the plane surface have been obtained by Flamant and presented in the technical literature [2 -4] . Analytical expressions for the stress fields can also be obtained by integrating Boussinesq's solutions for the point load applied on the surface of a semi-infinite linear elastic soil.
Solutions originally obtained by Cummings [5] and Gray [6] have been presented by Timoshenko [7] , New mark [8] , Hall [14] and Forster and Fergus [10] . Flamant considered the problem of a vertical line load on a homogeneous, isotropic, linear elastic soil half space as the two dimensional equivalent of Boussinesq's point load problem. He then considered it as the superposition of an infinite number of point loads uniformly distributed along the y axis as shown in Figure 1 . He obtained the stresses in the xz plane as: [11, 12] cos cos cos On the basis of Flamant's solutions, many other solutions for stresses due to distributed strip loads as shown in Figure 2 have been obtained using the principle of superposition. An example is the case of uniform load of intensity p on a strip of width 2a [13] , [3] , for which the stresses are: Figure : Flamant's problems Both stresses xx and zz tend to zero as the depth increases (z), but the horizontal normal stress tends towards zero much faster than the vertical normal stress [6, 13] . The elastic stress distribution on a typical retaining wall as shown in Figure 4 is another important application of stress analysis, as presented in Verruijt [3] . The stresses are, from [3] :
The total elastic lateral force Pe, on a wall of height H 
GOVERNING EQUATIONS
The equations governing the determination of stress fields in a loaded linear elastic soil of semi-infinite extent are derived from considerations of the differential equations of equilibrium, the straindisplacement relationships (kinematic considerations), stress-strain laws and straincompatibility relations [1] . The differential equations of equilibrium are given in the absence of body forces as
In (18) 
METHODOLOGY AND RESULTS
Consider a line load on a semi-infinite elastic soil with the coordinate axes defined as shown in Figure 5 . 
DISCUSSIONS AND CONCLUSIONS
The stresses induced in a semi-infinite linear elastic soil due to an infinitely long line load of intensity p has been obtained using Airy's stress function and the exponential Fourier transform method. The stresses obtained were found to be exactly identical with classical solutions obtained by Flamant. The stresses determined in this work were also identical with solutions found in the technical literature obtained by integrating Boussinesq's solution for a point load. he effectiveness and accuracy of the exponential Fourier transform technique is thus illustrated. The stresses from the infinite line load were observed to be effectively distributed in only one horizontal direction, as opposed to two for the point load. The vertical stresses under the line of application of the load decrease with the first power of the depth, and at any depth, the vertical stresses are distributed more widely than for the case of point load. It was observed further that the vertical stress distributionzz is independent of the Poisson's ratio, .
The distribution of stresses xx, zz and xz determined in this study are applied in evaluating the response of a soil to a surface loading by a long narrow footing, which can be idealized as an infinitely long line loading on a semi-infinite elastic soil. The expressions are simpler to use than those expressions for rectangular strip loads.
